ABSTRACT -Context -Malnutrition is frequently observed in inpatients with malignant diseases and may contribute to longer hospital stays. Objective -To compare the nutritional status, lymphocyte count, hemoglobin values and length of hospital stay of patients with and without malignant diseases. Methods -This comparative study assessed indicators of nutritional status, namely body mass index, recent weight loss, lymphocyte count, hemoglobin and length of hospital stay, of 928 surgical patients with and without malignant diseases (50.2% females and 49.8% males). The chi-square test was used to compare proportions and the Mann-Whitney test was used to compare continuous measurements between two groups. The significance level was set at 5%. Results -Patients with malignant diseases had longer hospital stays (P<0.0001), furthermore, a higher percentage of patients with malignant diseases had body mass index <18.5 (P<0.0001) and experienced recent weight changes (P<0.0002). Lymphocyte count also differed statistically between the groups (P = 0.0131), which lower levels were identified among patients with malignant diseases. Conclusion -The lymphocyte count, hemoglobin values and weight loss are important findings of nutritional depletion in patients with malignant diseases. HEADINGS -Nutritional status. Weight loss. Blood cell count. Length of stay.
INTRODUCTION
Malnutrition is a common problem among patients with malignant diseases. It is associated with increased risk of complications and reduced response to treatment. Both age and disease can affect nutritional status by numerous ways (6) . Malnutrition may be due to the local effect of the tumor as well as to antineoplastic therapies (26) and, although neoplastic patients frequently have a low energy intake (given the systemic effects of the disease, local effect of the tumor, psychological effects or adverse effects of treatment), changes in nutrient metabolism and energy expenditure can also influence nutritional status (26) . On the other hand, excess body weight and physical inactivity are also recognized as nutritional risk factors among neoplastic patients (4) . Advances in the diagnosis and treatment of the disease have greatly improved its prognosis, enhancing survival time and quality of life. However, cancer-associated weight loss is common and well known to occur in this population and it negatively impacts tolerance to antineoplastic therapy and cure or control of the (19) . Energy-protein malnutrition in cancer patients presents itself as a physical constitution disorder given the absence of homeostasis between nutrient intake and requirements, impairing body functions and promoting biochemical changes and weight loss (8) . Wasting is not unusual (19) and is characterized by loss of weight and lean mass accompanied by changes in energy-protein intake, dysphagia, odynophagia, xerostomia, dysgeusia, intestinal obstipation, nausea, vomiting, diarrhea, early satiety, functional impairment and also systemic metabolic changes (3, 5, 10, 25) . Wasting has led to the search of methodologies that assess nutritional status and provide early detection of patients at risk of malnutrition (16, 24) . Based on the facts discussed above, the objective of this study was to compare the nutritional status, lymphocyte count, hemoglobin values and length of hospital stay of patients with and without malignant diseases.
METHODS
The patients included in this study were evaluated between February 2007 and December 2007, selected from the databank of the project "Nutritional Diagnosis and Intervention of Inpatients and Outpatients" which was approved by the Pontífica Universidade Católica, Campinas, SP, Brazil, Research Ethics Committee (Protocol no. 504/05). This cross-sectional study divided 928 adults inpatients of both genders (50.2% females and 49.8% males) into two groups: inpatients with malignant diseases (n = 179/19.3%) and inpatients without malignant diseases (n = 749/80.7%). The retrospective calculation of sample size was performed with a significance level of 95%, based on the total population assessed; therefore, the population with cancer evaluated in this study was representative of that population. All of them stayed in the Clinical Surgery Ward of the Hospital and Maternity Celso Pierro, Campinas, SP, Brazil.
The data were collected with the use of a previously defined nutritional care protocol. Identification information and diagnosis were obtained from the medical record. The following indicators of nutritional status were analyzed: body mass index (BMI), recent weight loss (RWL), lymphocyte count, hemoglobin and length of hospital stay. BMI was determined by dividing weight by height squared (kg/m 2 ) and classified according to the criteria established by the World Health Organization (27) , for adults under 60 years of age and according to Lipschitz (11) , for adults aged 60 years or older. RWL was given a yes for those who lost weight during their hospital stay and no for those who did not lose weight during their hospital stay.
Lymphocyte count (LC) and hemoglobin classifications were based on reference values (9, 12) . Additionally, the following LC ranges were used to classify nutritional depletion: no depletion if LC >1500 mm 3 ; mild depletion if 1500 ≥LC ≥1200 mm 3 ; moderate depletion if 1200 ≥LC ≥800 mm 3 ; and severe depletion if LC <800 mm 3 . Plasma hemoglobin levels were considered normal when they ranged from 13.5 to 18 g/dL for males and from 12 to 16 g/dL for females (9, 12) . The assessed indicators (gender, age, length of hospital stay, BMI, RWL, lymphocyte count and hemoglobin) of patients with malignant diseases were compared with those of patients without malignant diseases.
The data were processed by the software Excel and expressed by descriptive statistics followed by SAS (Statistical Analysis System) (21) analysis. The chi-square test was used to compare proportions and the Mann-Whitney test was used to compare continuous measurements between two groups. The significance level was set at 5% (P<0.05).
RESULTS
Of the 928 studied patients, 71.2% were aged 60 years or less, 58.2% stayed in the hospital for up to 3 days and 19.3% had malignant diseases; of these, 38.3% were females and 61.4% were males ( Table 1) . The percentage of patients older than 60 years (P = 0.0024) and the mean age (P<0.0001) of the patients in the group with malignant diseases were both higher than in the group without malignant diseases (Tables 1 and 2) .
There was also a significantly higher percentage of male patients in the group with malignant diseases (P = 0.0005). There was a statistical difference between groups regarding length of hospital stay (P≤0.0001); most patients without malignant diseases (62.5%) stayed in the hospital for up to 3 days while most patients with malignant diseases stayed for longer periods. Yet, the greatest difference in percentages was observed among patients who stayed in the hospital for up to 3 days ( Table 1 ). The mean lengths of hospital stay also differed statistically between the two groups (P<0.0001) ( Tables 2 and 3 also show that there is a significant difference between the mean BMI of patients with malignant diseases and that of patients without malignant diseases (P-value = 0.0004/Mann-Whitney and P-value<0.0001/chi-square). The percentage of patients with BMI<18.5 and the percentage of patients who lost weight during their hospital stay were both significantly higher in the group with malignant diseases (P<0.0001 and P = 0.0002, respectively) ( Table 3) .
When the ranges of lymphocyte counts with respect to nutritional depletion were compared, no statistical difference was found between the groups (P = 0.1762) ( Table 3 ), but when the mean and median were analyzed, a significant difference was found (P = 0.0131) ( Table 2) . A statistically higher percentage of patients with low hemoglobin concentrations was also observed in the group with malignant diseases (P = 0.0007) ( Table 3 ).
DISCUSSION
Patients with malignant diseases are more likely to develop complications during their hospital stay than those without malignant diseases. They may also present more nutritional deterioration. In this study, patients with malignant diseases were usually older, had longer hospital stays and were more nutritionally depleted as indicated by their BMI, RWL, lymphocyte count and hemoglobin. More important, patients with lower BMI were likely to have longer hospital stays: there was an association between lower BMI and a higher number of days in the hospital. In a recent study by Mullen et al. (14) assessing the impact of BMI on the surgery outcomes of cancer patients submitted to intra-abdominal surgery, a difference between length of stay and BMI classes was not found. After adjusting for other risk factors, obesity was not considered a risk factor for death or major complications. The risk of dying after surgery was higher for underweight patients (14) . Inadequate nutritional status results in lower treatment response, greater risk of infections and longer hospital stays (23) . The disturbing prevalence of malnutrition among patients with malignant diseases varies from 30% to 90%, which is in agreement with the results of this study (23) . Another study found a 24.2% prevalence of malnutrition among inpatients with all kinds of diseases and an association between diagnosis and malnutrition where the prevalence of malnutrition was significantly higher in patients with malignant diseases than in patients with non-malignant diseases (50.9% versus 21.0%, P<0.0001) (17) . According to Ravasco et al. (19) , a patient with a malignant disease is already classified as being at risk of malnutrition because of all the metabolic changes brought about by the disease as well as by the side effects of treatment. Many substances produced by the tumor, such as cytokines and hormones, may be implicated in the pathogenesis of malnutrition and cachexia (26) . A poor nutritional status has also been associated with psychosocial factors (13) . After being diagnosed with cancer, patients experience different personal conflicts, such as difficulty to accept the disease, anxiety regarding treatment and the future and fear of family and social discrimination. This situation could somehow change food intake and, consequently, the nutritional status of the patient. Eventually, the patient adapts by restructuring him/herself psychologically, thereby minimizing the side effects of treatment (8) .
Severe malnutrition in patients with malignant diseases is associated with increased morbidity and mortality, reduced treatment efficacy and longer hospital stays (22) . There are other published studies that report an association between malnutrition and longer hospital stays (1, 7, 18) , and the factors that contribute most to malnutrition are advanced age, malignant diseases and presence of comorbidities.
A study done in Cuba observed that nutritional status is statistically associated with the presence of malignant diseases and infection as a high prevalence of malnutrition was found among cancer patients and postsurgical non-cancer patients (1) . This study found a worrisome percentage of recent weight loss among its participants, particularly among patients with malignant diseases (P = 0. function starts to deteriorate when weight loss exceeds 15% (15) . The fact that patients with malignant diseases also presented lower lymphocyte counts should also be emphasized because of the consequences of lymphocytopenia in this population. There are studies that show a significantly low total lymphocyte count among gastric cancer patients before and after surgery (15) . Early enteral nutrition could reduce lymphocytopenia in the postoperative period (15) . Another study found significant clinical advantages were observed in malnourished patients and the enteral immunonutrition of head and neck cancer patients improves postoperative immunological response (20) .
Nutritional intervention should be implemented as soon as cancer is diagnosed and personalized to meet the specific requirements of the patient, taking into account the type of treatment to be administered and the patient's clinical condition and nutritional status (2) .
CONCLUSION
The lymphocyte count, hemoglobin values and weight loss are important findings of nutritional depletion in patients with malignant diseases.
